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(57)Abstract: E 
PROBLEM TO BE SOLVED: To enhance on- 
breakdown voltage of a GaN compound 
semiconductor device, and to improve the l-V 
characteristics. 

SOLUTION: A field effect compound semiconductor 
device comprises a GaN protective layer 4, made of 
an AlyGal -yN (0<y<1 ) and y<x) which is of the same 
conductivity type as that of a running carrier and 
provided on an upper part of a carrier supply layer 3 
made of an AlxGa1-xN (0<x<1), and a gate electrode 
6 and source/drain electrode 7 formed on the layer 4, • 
in such a manner that electrodes are covered with an 
SiN film 5. 
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L<t4, Si*P£ffl8tettffll/C. AlGaN/GaN 
£$Siffi$tftLG a N S-m^ffl t tJSW^ X<7) 

[0003] iOtM^fW'f XWt&^H&fmk LX 
m\^tl6G a Nfi, m^lftS^G a A s fcflAT* 
§V>t>WX A'yK^.y7"A*3. 4eVfcGaAsO 
1. 4 eVHifc^T^#0^^. GaAs^tff^'f 
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6. 

[0005] 07S-#BgL-C, flSfc^GaN* 

HEMT£l&HJJ-t&. 
07 (a) #B3 

OMOCVD& (*til^E«fflfi!cftS) fcJBvvC, i¥§ 
10 ^'3^mC0iSGaNl;-i 1 ^Tji4 2 s J?§*''3nm0 
i MA lo.25Gao.75NJf4 3. J?§#'2 5 nm?\ S 

1 K-h*y^igJK* { 2 X 1 0 18 cm- 3 ©niA 1 0.25G 
ao.75NSi i tt^l4 4, WS#5nm<Z>igA 
lo.25Gao.75N&Ml4 5£*<Wftl*3-£.&. 
[0006] &<,vC\ ^Wfcs C VDSfcfflVvtffStf 

2 0nmC0S i NJR4 6**l*L:fctf>^ ^'-b^I 
«£BHP»£RltTN i/Aui>^|,t-MS4 7 

20 h' W yt^4 9 *B&ifl Zbl,ZXr>X, GaN& 
H E MTC0a*ffi3t*>«t-^ . 

[0007 ] @7 (b) mm 

07 (a) t±, i^cOGaN^co^'yK^-V^^Af 
Ga N4>A 1 G a N^WG a N^^ftttJV^T 
iidWffilt^tTfcO, iSGaN^MfB4 2 
/iMA 1 o.25Gao.75Nl4 3«^ffl<7)i SA 1 0.25 
Gao.75N/l4 3fflWS^^B^^SH^ KI'/M 
KJ:-5T, GUtf , 1 X 1 0 13 c m-2 0IE^ffi«^' 
Sil4fc», iSGaN«^fi : l4 2<7)iaGaNm 
30 ^^7)14 2/iMA lo. 25Gao.75Nl4 3<Oftm<0 

&mz%)\ x 1 o 13 c m-^vf-tmm^ti. r&s* 

^Xfl5 0SrfllJi!c-r^. 

[0008] i^>«* i SG a Nmi 1 ^ffii4 2 {CtJft 

h-/F3mrttfxm5 oowmmmt 1 o o o~ 1 5 
0 owzx-hztiK zmtn=f L *'x<r> : m.tf%)\ x 1 0 

1 3 c m- 2 1 G a A s ^OZaeEttf HAT 
l«rJ*Lt**VWC, GaAs^HEMTtlal^wS 

v^rWWJEWffeWlfefLft. Hie, Sfts €SS^7B* 
40 cOWJ±fcLT2 0 0VSri6S^SfilA i IS^§nTV^I,. 
[0009]ft7t s iSAlo.26Gao.76N^HJi45 

[00 10] 

z*zx-$>t), mn&mftvx'Z *w? mmm± 

MX, ttOGaAs^FETtfiMD, -f^y-ft 

50 mmx'i±%<$tm<r>rmxm£x^&t%iL>ixz>. 
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[ o o 1 1 1 «!<•>, g a m*mmmm^mw 
x\ 4 * v\wmz tit y&f<7)7i<- 

mzftk Uz< n t of* 0 . fl-X HMPJ£ t £ I 
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[0 0 1 3] 08 (a) $gg 
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NJ»SrH*Lfc*^» I -VdttBt*!), M?— h* 

[ 0 0 1 4 ] 08 ( b ) #H3 

08 (b) <2, 07 (a) C^L/iGaNSHEMTH 
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aNJfflmMAZ&h^iSf&COA lGaN/GaN- 
10 F E TflBtW«^.<0**«aKP* £ 1 0 0 fc Ufc*£ 
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V Tim® 3 t <0*Bj{Cl641-4 e 
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[002 5] £««MfS^-hiIKt»*3W>fctt, 

•j rtt^Ji 3 fc mwmiz. mmMte&mmz®?® 

K-h-ymKK, nSS^*&tllSi. S, Se 
50 <Otvfftfrlo£fflVtfi.tffiVi. 
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li Gaj-i N (z>x) £J?ALTkil<. Ah G 
ai-t N (z>x) ZXy+yfZY-yJtmbt&Z.b 
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®G a NUi^ff J8 1 2, W S#, fftetf, 2nmC0i 
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- 3 <0nlA 1 o.25Gao.75N^ffi^H4, SIX, JJ 
S#l 0 nmtlT. 0U«f, .5 nmt, S i N'-t^ 
Wi'tf, 2X10 18 cnr3<7)nMGaNMI 

[00 2 9] &UT\ £ffi£. CVDftfcflH-vCWStf 
2 0nm<7)S i Nffil 6«rtt«l,fc*>^ ^'-hffMffi 
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ffJfl 2/iSA lo. 25Gao.75Nll 3(0|f-ffi<7) i S 
A 1 0. 25 G ao. 75 NJf 1 3 WfcttWltelCjBH , *-4 « 
xySftSteJ^T, 0U«, 1X1 0 13 cm-2cOIE^ 
WWfjWBilifcft, i SG a NVFjgfrl 1 2*> i is 
A lo. 25Gao.75N®l 3fc<7)^iH<50jfi^ti^lX 1 0 

[0 0 3 1 ] 03 (a) #t© 

03 (a) Ji % y- h<fW« SrW* =4 OwmCLi^i 
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£<0I -VflfttH'C&'J. ^GaNlHEMTCfc 
It* ISA lo.25Gao.75N^SlS-nSGaNffigii 

[0032] itUis 02(b) C^cf J: 3 fc, ft&fl 
t LTnSGaNJBSfflV^H*, 
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1 0. 25G ao. 75 N€Tffi&« 1 4 fcl>J|WcMB$*l* 
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1 8&tf KU-f Vfl;® l 9<03i"- 5 >y ?tt 
<3$cffl#GaNStC$:£cOT\ A 1 fcjgB-f Sflffib7 
®SOT*<GaNlt4:4«"C» A i GaNdJk^TX'y 

[0033] £ nlA 1 0. 26 G ao. 75 NUFFttteB 
20 1 4 <Dfc8#0VNV Kigali*** i 1 fc i o T , • 7 

[0034] 03 (b)#Bg 

03 (b) (i, ^mmm^mmmmza^x. s 

i Nf| 1 6 * IStt^V^O I - V#140£##t LT 
* Lfc t «T S> 0 . V, d & 4 mtMTZ WM Uz®H 

k 1 -vqmtmbtix^*^ tww. 

. [ 0 0 3 5 ] 04 ( a ) #B3 

04 ( a ) {± s *%B^om 1 <0Wt«0»JBfc:*J»t6 nl 
GaNftSWl swK-ey/Wftfci 0 l9 cm-H;I 

«)^«^»awri<iiiSJEBv I d^ttH'C*o» a^fsiw 
ffiB v* d # 1 vOTtiKT UT ^ h Z. t tmUZixtz . 

40 [ 0 0 3 6 ] 04 ( b ) #B3 

04 (b) li s nlGaNflSSMWH-ty/aK*! 
0 1 9 c m-3 Ufe«^ K/'f ^yy&X-h 0 . 5 
X 1 0 13 cm-3<O%^(Cj:t^T, nSGaNft|f^l5 
i: nlA 1 o.«Gao.76N«^ttttJIl 4i^Sffl#f 

[0037] Ufc*«r>T. aMEE£ft*fctf>fcli, fx 

-xy^ LtztHtX'lttdtbX*t> 0 , tt/WW2 0— 
50 8 0%S-*HRi-SJ:ot:nfiGaNfia»Bl 5^)H-t 
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y i>mm o . ztiizx ot, 5 0 v« 
mmwmt 200 v^^isntEs-n^-t^ c t 

#l>. 

[oo38]*ts 15S-#b^ut, i$m<m2<n$k 
mmmnG en^hemt zmwtz. . 

05#S3 

II 5 (±, *^^2c7)H|g^m^GaN^HEMT 
««{B&W»rffill-eJ) 0 s nlGa N&H! 1 5 *>_tfcff 
Witf s 5nra(7)ilGa NftRJI 3 1 £f£(t£ 

mi* . jje*>* i nm&n&m t ± < mmx-*> * . 10 

[0039] ;<0*C, *J6WfaS52tf!)IUfi^»!Bifc*J 
vvrii, fA'^f XWlWl^fcS»£4* 

[0 04 0] H6^#B3LT, *Kmoff3^H 
W>BM?>G aNlHEMT £UtW$-4 . 

06U\ *^<0»3«S)Ot«)?g)B«)GaN9RHEMT 
^flWSWBrliiSI-C* 0 s trf. cmZ±.WttlV7T 20 
4*TS«U l±fc s jl^OMOCVDSSrffl^T. ®§ 
Mitf . 3jumi?)ilGa NVFjtfrJi 1 2 , if $ 
#\ 0l*if. 2nmiT)ilAlo.!5Gao.75Nf 13, 
Jf§*\ MHi. 2 5nmT\ S i K-K^/aK^ 
MUt\ 2X1 0 ,3 cm- 3 C7)nSA 1 o.25Gao.7sNH 
?H»&Jf 14. J?$#>\ Mitf, 2nmt. S i h'-f 
y^aWE**, Witf, 1X1 0 l9 cm-3(On|A 1 NJ| 
3 2, mZ&l OnmUT, WAtf, 5 nmt, 
S i H-ty^SJK^, WAtf, 2X1 0 13 cm- 3 tOn 
MG a NftUJI 1 5 £«r<Wt«S-£6 . 30 
[0041]^t, y-mi&fflbn nlG a NftS 
«1 5£3^ttX^>?*Uc»*>, niAlN!32 

JttrVC, £ffifc. CVD££fflWClf£#'2 0nm<DS 
i NK1 6**«Lfctf)fcs y-h«WfW*fcBP»fc 
RtfCN i /A u y-h«gl 7£Bfcthb 

JtTT l/AufrW4V-^til 8&tfb'M V* 
Hi 9£#jaW-£,Ii:fc:J:->T, GaN^HEMT^Offi 
*flfit*%Rr4. nSA 1 NJI3 2«y- 40 

hv±xazB&+hm<MiitJ.v+ymi*b lx 
[0042] zv^gpj&msvmf&wmmiz&^x 

ti. y-hlfHrX«Bt£fiyflL/CV>4tf>"*\ nlGaN 
[ 0 0 4 3 ] Ja±s *HHHo#50t<0»JB*K«!HLr & 
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K-TU: nSG'aNS£fflVvO^#, Si, Se, 

l/Ci£V>i>0>r*>}, MUX. ^ffif)f&5nm(7) 
v— h-H-fy^mg^3. 5X 1 0' 2 cm-2gJtt1- 

[0044] 4Jt. ffHllinfflGaNJItClS^ftt) 
<DX'\i.% < , A l j&fij£Jty *iy^ 0 . 1 T* fetr, 
nlAI, Gai-, NJKffl^r&ftV^AT^i. 

[ 0 0 4 5 ] *fc s ±E<3*3<OSto0)JKIB£*5VvC 
(i. xyf-y^xh-y/tlfcl/CA l NB^ffl^TV^ 
#\ a l NflfcRBfefiSitfrCiifc^ m=Fm&mtKc 

SAli Gai-i NJliOAlffljaJtzj&^as^:, z> 
xOAlz Gai-z NJlSrfflV^Tt)^V»t«Orj>&. 
[ 0 0 4 6 ] ±ffi<0«*tt<0JKBfct5V^Ttt. m 
: Ftt&JB£A lo.25 Gao. 75 NJB-CHWct/OVbtfs £ 
<&%&0A UlEJtx{±x = 0. 2 5KHS>ft&t*)T* 
ii=5r< . x = 0. 10-0. 4 0<7)$EB£ffl^&C:i:* i 

[ 0 0 4 7 ] ±E<0#Htt^JB«WctJV^Ttt, < 
*ttte**nSA 1 GaNJfTffi«tTV^*\ 
bF-tr>'? r J|T&*£Stt&<, GaWRHEMTfc 

ti^xte&gkmmizmmt&ftmiz x ->x%ttt t ex 
vmr t= i o t ziwc«^ xr^ § lt ^ i. cott > 
v-ymzmixh&^cDX'hi. 

[0 04 8] ttz. ±E»#*ft«JB»fctiVvCtt. ^ 
T^ffJlSrGaNJl-C, t^Ftt^l^ A 1 G aNlt. 

[0049] flitf. ffiWflBH I n ^gSTJOLT I n 

GaNc uz^izit, *?&mwmm< t 

ti. &MJBIZ I nfcjj&flnl/r I nGaNCU^C 

[ 0 0 5 0 ] ±Eo«46SfcO»!Bfc:4JV%'Ctt, S 
n*t<0Ttt*<, SiC»R«V^4GaN5a!«&fflV> 

•c^ ) Av^^>£OT••^)0s sicfi^r^rtcjt^ 
mimmTy7£.mtz>i><?)X'hz>. 

I 0 0 5 1 ] 4Jfe, ±E04Hltt^»fc*JV^Ttt, n 
f-^^WSHEMTi: LTRBBtTV^^ pf-^^ 
iSHEMTfctjifflSiiiiktt^diTfc^V^fcT 

[ 0 0 5 2 ] £i t\ SV, H 1 ^#,^LT s XWflV) 
01#SB 
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(#151) Ah Ga!-, N(0<xgl)H J f'J 
7«&Jf3tU GaN**Mr'J7*fr*2i:Ufc*» 

±.mzffir* J rV7bmm'&<0Al, Gai-» N {OS 
ySl, fio. y<x) frt>%lGaN%imM4Z® 
if. fiiI5G a N*flMW4±te*- Mtffi6&^7-X 

ttMmnfmi. (i) 

(#ie2) ±fE=¥-v u 7flW&*. **y7j£frJH2, 10 

jRUi, GaN^SS4^=5r<i:t-ofc, I n£ 

mattzzt mm tin®, i iea<o«iB»as^ 
wmmm. (2) 

(#123) llEGaNlSii4«lSi'', lOnm 

(ftiE4 ) jjeg a n$mb4 <n Y-^vrm. 
ga. 20 

( #15 5 ) ±f 5 G a N 4 <?) F - f y ^'$Jg 

±15* * U TimiS 3 1 txy't 

(3) 

(#156) J3JGaN^ttH4tf)#SStfnS-Cfc 
0. ^-r'JTtt^SSii^fflir, Si, S, Secri 

watt * mhe 5 latK^m^^mM-fb^^^^gs. 
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